Background: Estrogen receptor (ER), Progesterone receptor (PR) and Her2Neu expression status have important roles in prognosis and treatment of breast cancer. This study aims at correlating clinical and pathological features of breast cancer patients with its intrinsic subtypes. Methods: 100 patients of breast cancer undergoing modified radical mastectomy were selected for the study. Four subtypes based on immunohistochemistry evaluated ER/PR/HER2 status, clinicopathological features, and prognosis were analyzed retrospectively and statistically. Results: The following distribution was observed : luminal A subtype (ER+, PR+, Her2neu-) -34 cases, luminal B subtype (ER+,PR+, Her2Neu+) -13 cases, Her2neu enriched (ER-, PR-, Her2Neu++)-20 cases, basal subtype(triple negative)-33 cases. The clinical features like age, menarche age, parity, years of lactation and presence of risk factors were strongly correlated to breast cancer intrinsic subtypes (p <0.05) while pathological factors like proliferative index is strongly correlated to breast cancer intrinsic subtypes(p<0.05). Conclusion: Breast cancer intrinsic subtypes are associated with its clinical and pathological features. This association can be helpful in treatment modification of patients with long term follow up. Study also shows the importance of NPI as a correct prognostic indicator and guide for planning adjuvant therapy that uses tumor size, nodal status and tumor grade.
Introduction
Cancer of the breast in women is a major health burden worldwide. It is the most common cause of cancer among women in both high-resource and low-resource settings, and is responsible for over one million of the estimated 10 million neoplasms diagnosed worldwide each year in both sexes. [1] Breast cancer is the most common diagnosed malignancy in women worldwide (22%) and in India (18.5%) it ranks second to cervical cancer.
The burden of breast cancer is increasing in both developed and developing countries; the peak occurrence of breast cancer in developed countries is above the age of 50 whereas in India it is above the age of 40. [2] Clinicopathological Features Clinico-pathologic features of breast cancer includes -age at diagnosis, menopausal status, mean size of breast lump , presence of signs and symptoms, association with any risk factors, www.jmscr.igmpublication.org Index Copernicus Value: 79.54 ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v7i2. 16 positive family history, history of chemotherapy or radiotherapy, history of hormonal therapy ,Tstage, presence of axillary lymph nodes, presence of distant metastasis, ER status, PR status, HER2 status, and histologic grade. [3] Exposure to exogenous hormones as oral contraceptives [4] and hormone replacement therapy [5] result in an increase in the risk of breast cancer. The risk conferred by oral contraceptive use is, however, rather small and although it persists for up to 10 years after cessation, cancers in these women, as with women taking hormone replacement therapy, are usually not clinically advanced at presentation, thus rendering the impact on mortality rather modest. [5] Intrinsic Breast Tumor Subtypes and IHC Classification Breast tumors may be classified using 5 immunohistochemical (IHC) tumor markers: estrogen receptor (ER), progesterone receptor (PR), human epidermal growth factor receptor 2 (HER2), HER1, cytokeratin 5/6 (CK 5/6) and ki67. Breast cancer is classified into four groups based on IHC profile ER/PR and Her2/neu expression, positive (+) and/or negative (−). The groups are:  ER/PR+, Her2+ = ER+/PR+, Her2+; ER−/PR+, Her2+; ER+/PR−, Her2+  ER/PR+, Her2− = ER+/PR+, Her2−; ER−/PR+, Her2−; ER+/PR−, Her2−  ER/PR−, Her2+ = ER−/PR−, Her2+  ER/PR−, Her2− = ER−/PR−, Her2−
Association of clinicopathologic features of breast cancer with intrinsicsubtype [6]
The IHC classification correlates well with intrinsic gene expression microarray categorization: ER/PR+, Her2+ with Luminal B; ER/PR+, Her2− with Luminal A; ER/PR−, Her2+with HER2 Enriched and ER/PR−, Her2− with triple negative/basal-like tumors. [6] Apart from lending itself to subtype analyses of tumor when fresh tissue is not available, the IHC classification has prognostic and therapeutic implications, is inexpensive and readily available [6] .
Expression and clinical features of basic intrinsic subtypes
Luminal tumors-The luminal-like tumors express hormone receptors, with expression profiles reminiscent of the luminal epithelial component of the breast. [7] These patterns include the expression of luminal cytokeratins 8/18, ER and genes associated with ER activation such as LIV1 and CCND1. [7] At least two subtypes exist within luminal-like tumors, i.e., luminal A and luminal B. Luminal tumors are the most common subtypes among breast cancer, with luminal A being the majority. Luminal tumors response well to hormone therapy but poorly to conventional chemotherapy [6] . Treatment response differs between luminal subtypes. Luminal A tumors could be adequately treated with endocrine therapy, while luminal B tumors which are more proliferative may benefit more from the combined therapeutic strategy of chemotherapy and hormonal treatment [6] . Other targeted approaches such as anti-angiogenic strategies were suggested to be effective for luminal tumors as well [6] . Basal tumors -Basal tumors account for 60% to 90% triple negative cases [8] . Risk factors for this subtype include earlier menarche, high waist-tohip ratio, and a lack of breast-feeding together with high parity [10] . These tumors are associated with a lower disease-specific survival and a higher risk of local and regional relapse [11] . The metastasis pattern also separates basal tumors from the other breast cancers, with a tendency towards visceral organs (excluding bone) and less likely to involve lymph nodes [20] . Given the triple negative receptor status, basal tumors are not amenable to conventional targeted breast cancer therapies, leaving chemotherapy the only option in the therapeutic armamentarium [9] .
HER2 over-expression tumors
The intrinsic HER2 over-expression tumors refer to those identified using gene expression array, which is similar to the ER-PR-HER2+ (ER negative, PR negative, HER2 positive) subgroup by immunostaining or fluorescence in situ hybridization [12] (FISH).Though HER2 overexpression breast tumors carry a poor prognosis, they are sensitive to anthracycline and taxanebased neoadjuvant chemotherapy, with significantly higher pathological complete response than luminal breast tumors [9] . The poor prognosis of this subtype as well as the basal tumors seem to derive from a higher risk of early relapse among those without complete eradication of tumor cells, and cancers of these two classes are suggested to derive the most benefit from improvements in chemotherapy [11] . Unlike the basal tumors, molecularly targeted agents such as the anti-HER2 monoclonal antibody, trastuzumab, are available for HER2 over-expression cancers [13, 14] .
Thus this study aims at correlating clinical pathological and intrinsic subtypes in breast cancer patients and their effect on prognosis of premenopausal and post menopausal patients.
Materials and Methods
Clinical data of 100 patients of breast cancer undergoing operations (modified radical mastectomy) in the department of General Surgery, Pt. B.D. Sharma Post Graduate Institute of Medical Sciences, Rohtak was collected and study was performed in a prospective randomised manner. Patients who have previously undergone thoracic or axillary surgery or Patients who have been administered neo adjuvant chemotherapy without prior evidence of IHC marking on core needle biopsy were excluded from the study. After recording demographic data, history and physical examination was done and malignancy was confirmed either by fine needle aspiration cytology (FNAC) or core needle biopsy (CNB). Routine investigations and metastatic work up was performed and clinical TNM stage was assessed in all the patients. Patients undergoing upfront surgery and palliative mastectomy included in study. MRM done and in every patient apical nodes also cleared. Main specimen and apical nodes sent separately in pathology department for detailed gross and microscopic examination to ascertain its size, status of margin, histology of the tumor, lymphnode metastasis, modified Richards Bloomson's (MRB) score and Nottingham Prognostic Index (NPI). MRB grade was obtained by adding up the scores for tubule formation, nuclear pleomorphism and mitotic count. Each of which was given 1, 2 or 3 points. This resulted in a total score of between 3 and 9.The final grading was given as below.
1. 3 to 5 pointsgrade I 2. 6 to 7 points-grade II 3. 8 to 9 points-grade III. The Nottingham Prognostic Index was calculated by using three prognostic factorslymph node stage, tumor size and histologic grade. Index formula which was used is as follows-
According to NPI three prognostic groups were identified ; a good group with scores of less than 3.4 ; a moderate group with scores of 3.4 -5.4; a poor group with score of over 5.4. The histological type, tumor grade, mitotic count, lymph node involvement, estrogen and progesterone receptor and Her-2/neu status were assessed. The tumor size was recorded from the histopathological reports. The ER and PR results were screened manually and interpreted as positive when more than 10% of tumor cells showed positive nuclear staining, similar to previous studies. (15, 16) Her-2/Neu expression scored over DAKO score and a score of 3+ and more considered positive.
Statistical Analysis
At the end of the study, the data will be collected and analysed statistically by using Student t-test and Chi-square test. The differences of clinicopathological characteristics in histological type, lymph node metastasis and the expression of biomarkers between the BC subtypes were evaluated by chi-square test. A p value of <0.05 will be considered as significant at a 95% confidence interval.
Results
Age of patients included in study ranged from 27 to 75. Mean age of study was 52.22 ±10.062 Years. Out of 100 study patients 99 patients are female and 1 is male patient. Mean B.M.I of patients is 21.819+/-3.3559 (ranges 16.9 to 28.3 kg/m 2 ).Majority of the patients were in stage II (n=46, 46%) and stage III (n=41, 41%) while only few patients were in stage I (n=11, 11%) and stage IV (n= 2, 2%).Most no. of patients attained menarche at an early age (<13 years) (n=62, 62%). Most no. of patients were post menopausal (n=64, 64%). A large no. of patients (n=77, 77%) attained pregnancy at an early age. Less than half no. of patients (n=42, 42%) had more than 3 off springs in their lifetime (parity >3) (n=55, 55%) and an equal no. of patients had history of lactation >6 months. Almost half no. of patients (n=58, 58%) had positive history of risk factors in their lifetime. Tumor size was available for all 100 patients, in which 25 (25%) samples were less than 2 cm, 58 (58%) were within 2-5 cm, and 17 (17%) were more than 5 cm. The pathology assessment indicated that 70 cases (70%) had involved in lymph node metastasis. Among the patients, 77 (77%) were in tumor grade I, 15 
Discussion
In the present study, The majority of patients in the study belong to 46-60 years of age group, this shows the incidence of carcinoma breast in this age group in Indian population which is a decade earlier than the western countries. The mean age is lower in the study conducted in our department previously, Sandhu et al 2010. [17] Western patients have a higher age at presentation Stead et al 2009. [16] [19] recorded the same results.
Most patients in our study are Postmenopausal (64% [20] concluded that Basal-like breast tumors occurred at a higher prevalence among premenopausal African American patients compared with postmenopausal African American patients and Luminal A subtype occur at higher prevelance in postmenopausal non African American women compared to premenopausal non African American women while Her2 Neu enriched subtype has no significant correlation with menopausal status of patients Majority patients in our study had <3 offsprings in their lifetime (55%). Women who have parity >3 in our study, largely of them are of Basal subtype (60%) followed by Her2 Neu Enriched (36.4%).
On the other hand, women who have parity <3, majority of them are of Luminal A subtype (70.5%). The correlation was found to be Highly Significant (p<0.001).Xuezheng Sun et al [21] states that high parity ( [23] concluded that Her2Neu overexpression (her2neu enriched) is associated with higher incidence of lymph node metastasis.
In the present study, majority patients presented with stage II (46%) followed by stage III(41%) followed by stage I (11%) and lastly stage IV (2%). With increasing stage, incidence of Luminal B subtype is decreasing, while incidence of Her 2Neu subtype is increasing. The incidence of Luminal A and Basal subtypes is almost similar in stage I,II and III. The correlation was found to be Not Significant(p>0.05). I Mehdi et al [24] concluded that women aged > 65 years at the time of diagnosis reported more early stage tumors in the Luminal subtypes, and more stage III tumors in the ERBB2, basal, and unclassified subtypes. Maximum patients belonged to Grade I (77%) followed by Grade II (15%) and grade III (8% [20] concluded that compared with Luminal A subtype, Basal subtype presents with higher histological grade (Grade 1 and 2). Siadati S et al [25] Hong chao zhen et al [26] observed that ER positive expression and PR high expression were positively correlated with NPI. ) is found to be maximum in low proliferative index patients. This concludes that hormone receptor positivity increases with decreasing proliferative index. This correlation is found to be Highly Significant (p<0.001). Ivkovic Kapicl T et al [27] concluded that Her2 Neu overexpression is associated with high proliferative index ( Ki67).
Conclusion
With increasing age of presentation of carcinoma breast, the incidence of Basal and Her 2 Neu Clinical factors like obesity ( calculated in terms of BMI), age of Menarche, age of first Pregnancy, Parity, duration of lactation, presence of risk factors( intake of hormone replacement therapy, alcohol consumption, radiation exposure etc.) are strongly correlated with breast cancer intrinsic subtypes. With increasing stage, incidence of Luminal B subtype is decreasing, while incidence of Her 2 Neu subtype is increasing. The incidence of Luminal A and Basal subtypes is almost similar in stage I,II and III though the correlation is not Statistically Significant. With increasing grade, incidence of Basal subtype increases and Luminal A subtype decreases in our study. Proliferative index is strongly correlated with breast cancer intrinsic subtypes. Hormone receptor positivity increases with decreasing proliferative index, this shows that High levels of Ki-67 are associated with worse prognoses. Study also shows the importance of NPI as a correct prognostic indicator and guide for planning adjuvant therapy that uses tumor size, nodal status and tumor grade.
